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TO THE CEREAL CHEMIST 


No, I haven’t received any in- 
quiries as to research work. The 
chemists seem to want to keep every- 
thing they know about wheat to 
themselves. I would sure like to ask 
them a few questions. 

Isn’t it peculiar that we make 
flour from a material that we know 
very little about? 

How far would the rubber manu- 
facturer get, in these days, if he did 
not know more about his materials 
than we do? 

The rubber manufacturer gets lots 
of information from Sp. Gr. 

Did you ever think that might help 
in the determination of the value of 
a flour? What is the Sp. Gr. of 
flour? Huh! Does it vary? If so, 
why ? 

How far would the steel manufac- 
turer get if he didn’t know what he 
was using to make his steels. Sup- 
pose he were to buy a ecarload of iron 
and all he knew was the % Fe. What 


kind of a steel would he get if he just 
threw it into the furnace without 
knowing the amount of carbon and 
phosphorus, ete? These ingredients 
are present in the iron in very small 
amounts. Did any one ever think of 
the mineral that is present in very 
small amounts in wheat or possibly 
other ingredients that haven’t been 
determined? How about Ca and 
Mg? 

We know what effect lime water 
has on a dough, or do we? 

We know the effect of washing glu- 
ten in distilled water or salt water. 

How about a Ca-Mg ratio? 

How do you know there is nothing 
to it? Have you tried it carefully? 

Is our determination of protein of 
any great value? 

Does the ratio of washed gluten 
and the total protein always hold the 
same? Does it vary with different 
wheats? 

Will spring wheat, hard winter, 
soft wheat, durum and red turkey of 




















2 THE JOURNAL 


the same per cent protein bake the 
same? Why? 

Which gives us the best bake? No. 
1, 2, 3, 4, 5, hard winter? 

Does it? How do you know? Have 
you tried it? 

There surely must be a best way 
for the determination of protein. 
What is it? 

What effect has copper or copper 
sulfate during the digestion and on 
the total nitrogen? Does it have any? 

Does long temper improve or in- 
jure a wheat? Which bakes the best ? 
What happens when you temper a 
wheat, besides the loosening of the 
bran coat and making the buyer of 
flour buy water? Is the reason you 
temper because the boss wants to 
make that extra money? 

The wheat kernel is a colloid, isn’t 
it? 

Is the amount of protein a eriter- 
ion as to value? If not, why do we 
blend as to amount? 

Is all 2 hard winter wheat of the 
same grade the same? Then why do 
we blend aceording to the test 
weight? Is all hard winter or spring 
of the same grades the same? Then 
why blend according to kind? Do you 
always know the quality of the glu- 
ten when you blend? 

Will two wheats, of same analysis 
and appearance bake alike? 

What is the cause of the gray color 
in Colorado wheat? Can it be rem- 
edied? Why is the spring wheat gray- 
ish in east while hard winter grown 
on the next 40 acres will be creamy? 

What relation has phosporus or 
phosphates to baking quality? 

Does it have any relation? How do 
you know? 

What is present in wheat as re- 
ceived? Do we know? We do not. 

Does its composition change during 
storage? How do you know? 

How about the sugars? Kinds of 
sugars? Do the kinds of sugars pres- 
ent determine the baking value? 


Did you ever try a series of slack 
dough fermentations? Why is it some 
flours wil give higher raise and 
‘‘eome back’’ more times and still 
not bake a good loaf? 

I acknowledge I am ignorant of 
these things and many others. I im- 
agine there are others in the same 
boat. If you know write it up. It 
may seem simple to you, but let us 
dense ones know if you know. 


J. R. Hess. 





REMARKS BY MR. ROOS 
AT ANNUAL BANQUET 


Ten chemists employed in labora- 
tories in Missouri. Kansas and Okla- 
homa, devoted to cereal researeh, met 
in Kansas City on May 8, 1915, and 
organized the American Association 
of Cereal Chemists. This association 
was the culmination of a desire to in- 
troduee more uniform methods of 
conducting chemical investigations 
and to have the laboratory men work 
along similar lines in the testing of 
flour and mill products and the bak- 
ing of bread. 

H. E. Weaver was selected as pres- 
ident of the association; A. R. Sasse 
as vice president, and P. M. Patter- 
son as secretary-treasurer. C. J. Pat- 
terson became chairman of the execu- 
tive committee, whose other members 
were R. A. Lusk and A. A. Jones. R. 
Wallace Mitchell was selected as edit- 
or. E. G. Wahlin, J. M. Hogan and 
C. F. Buek were the privates in the 
ranks, 

It was my pleasure to be a privil- 
eged character who was permitted to 
he present at the first banquet of the 
association and assist in suggesting 
names for the infant and to comment 
on the constitution. 

Numerical strength was not one ot 
the prime desires of the organization 
but rather a select body which would 
inspire confidence and bring credit 
to the profession. : 
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The Association has accomplished 
what it first set out to.do, viz. bring- 
ing about uniformity in methods. It 
has ereated for itself a recognized 
standing. 

There are open to you, both as an 
association and as individuals, still 
many avenues of progress. Principal 
of these are the avenues which will 
tend to ereating a greater apprecia- 
tion of your services by the firms 
whom you serve. 

| believe that few mills realize the 
asset they possess in their laboratory 
and all of them fail to take advant- 
age of the opportunities that are 
open to them through research work. 

As individuals, it is to your inter- 
est to present these opportunities 
foreibly to your employers. Go be- 
yond your regular routine work. If 
vou have run over the entire line of 
mill streams, give a little attention 
to the sereenings pile; study the 
water that is used in milling; try out 
the oil and grease; get acquainted 
with the coal pile and do not over- 
look the ash heap. There are many 
places where you can put your In- 
eenuity to work but it will be neces- 
sary for you to present something 
tangible that will drive home the fact 
that your time was profitably em- 
ployed. 

As an association, it is to your in- 
terest to foster research work along 
the lines indicated in the preceding 
remarks. You could lay out certain 
lines of investigations to be carried 
out by all your members at certain 
periods of the year. Let us say that 
one month you make a special study 
of the streams of the mill; another 
month take up tempering as a special 
iopie another month investigate lu- 
brieants and in this manner carry on 
a coneerted work which will create 
ihe interest of the employer as it 
will enable him to have presented for 
his consideration, comparisons of 
conditions existing in other plants. 


Your greatest avenue of progress 
will be in meeting frequently, get- 


ting to know each other thoroughly 
and thus be enabled to exchange ex- 
periences and confidences. 

Huao Roos. 





AGCURACY OF ASH 
DETERMINATIONS 


‘‘Ash Test For Flour’’ is the eap- 
tion of an article by Harry Snyder, 
Chief Chemist of the Russell Miller 
Milling Co., in the American Miller 
for June 1, 1920, p. 627. Mr. Snyder 
quotes results of co-operative ash 
tests of the Association of Official 
Agricultural Chemists on the same 


sample of flour by seven to nine an- 
alysts and who could not agree clos- 


er than 0.047% to 0.062% ash when 
using the same method. These an- 
alysts also showed as much as 0.12% 
difference in ash when the caleium 
acetate method was used. Mr. Sny- 
der gives in explanation for these 
large variations three causes as fol- 
lows:- (1) Variations in moisture 
content. (2) Incomplete combustion. 
(3) Tolerance in analytical weights. 

It is certainly to be regreted that 
such a reputable body as the Asso- 
ciation of Official Agricultural 
Chemists, has referee operatives who 
are not able to produce closer aggree- 
ment in these tests. We would not 
be surprised at all that such wide 
variations would be found by the six 
weeks grade school graduates of our 
so called milling chemistry institu- 
tions of technology and we might 
make some further comments on 
methods employed in burning flour 
for ash such as difference in gas muf- 
fle and open flame reduction as 
against the electric muffle burning 
method adopted by the American As- 
sociation of Cereal Chemists. The 
members of this Association have 
‘ime and again handed samples of 
the same flour to six or eight other 
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members and have shown no greater 
variation than 0.017%. The tolerance 
of weights is the only excuse for er- 
ror in an ash determination beyond 
ordinary limits of experimental er- 
ror. Ineomplete combustion or fus- 
ing seems to be a ridiculous ground 
for error on the part of a trained 
analyst as well as the statement that 
the difference in moisture content 
was responsible for error observed. 
All results of the American Associa- 
tion of Cereal Chemists are stated on 
13.5% moisture basis. The statement 
that chemists can not make an ash 
determination cheek close enough to 
be of value is ridiculous. 

While we are on the subject of 
checking, which is always interest- 
ing, we would like to mention that 
on a check test six analysts in the 
A. A. C. ©. this spring, using the 
same flour reported a total maximum 
difference of 0.17% in the determ- 
ination of protein. There are some 
determinations such as loaf volume 
of bread which are influeneed by 
technique and are not as easily check- 
ed since the methods are not com- 
pletely standardized, but in the 
hands of the skilled analyst, quanti- 
tative and volumetric analysis are 
as accurate as theory. 

A. A. JONES. 





THE KANSAS 
CITY MEETING 


The annual meeting of the Ameri- 
ean Association of Cereal Chemists 
was held at the Coates House, Kan- 
sas City. Mo., May 27, 28, and 29, 
1920. The following members were 


present : 

R. J. Clark L. H. MeLaren 
C. F. Buck M. C. Mann 

R. V. MeVey H. F. Vaupel 

R. A. Lusk J. C. Wood 

A. A. Jones J. M. MeCaddon 
J. R. Hess M. E. Sehultz 


S. J. Lawellin R. Potts 


F. D. Patterson A. R. Sasse 

O. W. Harper A. W. Estabrook 
Fred Loomis %. S. Herman 
J. M. Hogan G. S. Lyman 

C. J. Patterson R. W. Mitchell 


Visitors: 


C. Ward H. L. Thompson 
C. Fisher John Manning 
Mr. Heon Miss Z. Z. Titus 


Miss Bernice Ream 
New members: 

H.H.Johnson, Ismert-Hincke Mlg. 
Co., Topeka, Kans. 

J. William Barker, Larabee Flour 
Mills Co., Marysville, Kans. 

M. ©. Mann, Consolidated Flour 
Mills Co., Hutchinson, Kans. 

W. L. Rainey, Wm. Kelly Milling 
Co., Hutchinson, Kans. 

Ralph Morgan, Kansas Milling Co., 
Wichita, Kans. 

R. Alex Brink, Western Canada 
Flour Mills Co., Winnipeg, Man., 
Can. 

G. S. Alexander, Ismert-Hincke 
Mlg. Co., Kansas City, Mo. 

The Sixth Annual Meeting was 
ealled to order by President R. W. 
Mitchell, May 27th, 10 A. M., Coates 
House, Kansas City, Mo. 

The president requested an earnest 
endeavor from all members to take 
an active part for the welfare of the J 
association and the development of FF 
new methods which may in the fu- 
ture be adopted as official methods 
of the association. He pointed out § 
the necessity of more research work | 
and closer cooperation by and among 
all members, and also the need of a 
standard baking formula. He asked 
that the association might obtain a 
memo of methods, and encourage the 7 
reporting of small details on methods J 
that may give collective results. He § 
spoke of the members forgetting 
their part in obtaining sustaining 
membership. 

Seeretary’s report read and ac 
cepted. 4 
Mr. C. F. Buck, assistant editor. 
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insufficient material for a 


reports 
Journal at the present time, and he 
made the suggestion that he would 
like to publish at least two Journals 
a year. 
Motion. 
not heard from within thirty days 


If sustaining members are 


from date, May 27, 1920, secretary 
should send statement. Motion lost. 

Amendment. Secretary or business 
inanager to send statement to sustain- 
ing members. Lost. 

Motion. Each member i the 
American Association of Cereal 
Chemists is to obtain sustaining mem- 
bership from their respective com- 
pany, after which time the secretary 
and treasurer is to send statement 
for renewal. Carried. 

Motion to raise dues of members 
from $2 per year, present rate, to $5 
per year. Action postponed until 
Iriday. 

AFTERNOON SESSION. 
The following papers were read: 


“To the Cereal Chemist,’’ by J. 
R. Hess. 

‘“A New Method for the Deter- 
mination of Gluten,’’ by S. J. Law- 


ellin, 

‘The Status of the Chemist in the 
Baking Industry.’’ by C. J. Patter- 
son. 

Symposium on ‘* Methods for Acid- 
ity Determination in Flour.’’ 

Hi. E. Weaver, chairman of the ex- 
ecutive committee, passed on twelve 
new members during the year. 

Present meeting place decided up- 
on by the president. 

Different forms of bulletin dis- 
cussed—such as loose leaf bulletin 
being printed at more regular and 
more frequent. intervals. 

FRIDAY MORNING. 

Meeting ealled to order by presi- 
dent at 10 A. M. 

Minutes of last - year’s meeting 
were read and aecepted. 

Section in the American Chemieal 
Society laid over until Saturady. 

Motion to change dues from $2.to 


$5 per year made, seconded and ear- 
ried. 

Amendment to constitution for 
raising membership fee from $5 to 
$10 after June 1, 1920. Carried un- 
animously. 

Election of officers. 

R. W. Mitchell was re-elected pres- 
ident. 

S. J. Lawellin was elected vice- 
president and business manager. 

C. J. Patterson was re-elected sec- 
retary and treasurer. 

- R. A. Lusk elected chairman exeeu- 
tive committee. 

J. R Hess eleeted editor. 

Executive committee appointed: R. 
B. Potts, H. F. Vampel, L. E. Leath- 


eroek. 


J. R. Hess, chairman of the re- 
search committee, spoke of no eo- 
operation among members and of 


having plenty of work for members 
to do in the way of research, as sug- 
gested. He pointed out the value of 
work done in the flour mill other 
than ash, moisture, protein and bak- 
ing test. 

the method of ob- 
taining moisture content of wheat go- 
ing to the rolls. 

Fr. D. Patterson 
tanks whieh cheek within’ twelve 
pounds of measurement. He advises 
blending at certain seasons according 
to moisture content and checks 
weight of dry wheat and tempered 
wheat. 

Monthly overage due to moisture, 
obtained by 50 per cent of the mem- 
bers. 

Short diseussion on acidity deter- 
mination. 

AFTERNOON SESSION. 

Meeting called to order at 2:25 P. 

M. 


Names of new members were read. 


Diseussion on 


has ealibrated 


A very interesting paper was read 
by Forrest Anderson on_ possible 
means of overcoming the barrier ex- 
isting in the milling industry among 
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managers, head millers and head 
chemists. 

Report on visits to Northwestern 
Laboratories by S. J. Lawellin. 

Adjourned for a trip to the Camp- 
bell System Laboratory. 

SATURDAY MORNING. 

Meeting called to order at 10 A. M. 

Paper by H. E. Weaver and J. C. 
Wood—‘‘Enzymie Action on Wheat 
Flour Solutions and their Hffeet in 
Bread.’’ 

This was a most interesting paper 
and was followed by a very enthusi- 
astiec discussion. 

Paper by A. W. 
laboratory ideas. 

Paper by R. B. Potts on historical 
milling and baking as given by Peter 
Kozman. 
~ Adjourned. 

AFTERNOON SESSION. 

Meeting called to order at 1:30 P. 
M. by vice-president. 

Mr. Hess asked for an associate 
editor. 

Motion made by H. E. Weaver 
that an associate editor be created 
and that the editor have the author- 
ity to appoint the associate editor. 
Motion carried. 

Editor suggested several changes 
in the bulletin, and made an earnest 
endeavor to put before the members 
‘that it was their efforts and not his 
alone that would put over a bulletin 
worthy of the association and desired 
enough material for at least four bul- 
letins a year. He asked for abstracts 
on books, articles and new apparatus. 

Discussion on erude fiber. 

Committee appointed R. S. Her- 
man, as chairman, to draw up a 
method as the official method of the 
association for the determination of 
erude fiber. 

The method as reported by the 
committee read as follows: 

One filtration method for the de- 
termination of erude fiber. 

Weigh out two grams of the finely 
ground sample, dry, extract fat, 





Estabrook on 


transfer to a 500 ee. receptacle, to 
which a reflex condenser is attach- 
ed, add 200 ee. of boiling 1.25 per 
cent sulphuric acid, boil for thirty 
minutes, add 200 ec. 3.25 per cent 
solution of NaOH, boil for thirty 
minutes, make solution slightly acid 
and filter on an Alundum or Gooch 
erucible, wash until filtrate is neu- 
tral, place in drying oven and dry to 
constant weight, cool, weigh and in- 
cinerate in muffle. Loss in weight is 
ealeulated as crude fiber. 

Motion made, moved and seconded 
that this be adopted as the official 
method of the American Association 
of Cereal Chemists. Motion earried 
21 to 4. 

Diseussion on acidity. 

H. E. Weaver, chairman of com- 
mittee. 

-Committee recommends the follow- 
ing method for the determination of 
acidity in flour: 

10 grams of flour, dissolved in 250 
ee. of distilled water free from ear- 
bon dioxide, digested for two hours 
at 40° centigrade, centifuge and fil- 
ter. 25 ce. aliquot to be titrated with 
N/20 sodium hydroxide, using 2 ee. 
of carefully neutralized phenolphtha- 
lin as an indieator, titrating to ini- 
ttal pink. This differs from the ten- 
tative method in the previous bullet- 
in in its ratio of water to flour. 

Moved and seconded by A. R. 
Sasse that this method be accepted 
as the official method of the Ameri- 
ean Association of Cereal Chemists. 

Carried. 

Motion by Wood that all official 
methods be published in loose leaf 
form and distributed to the members 
of the association. Carried. 

Amendment by Weaver that this 
bulletin also include the tentative 
methods. Carried. 

Motion by Wood that the editor 
and associate editor publish and dis- 
tribute all loose leaf bulletins and 
publications. Motion carried. 

H. E. Weaver read Article 3 of 
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the constitution, regarding honorary 
membership, and moved that Hugo 
Roos be elected as honorary member. 
Carried unanimously. 

Moved by J. R. Hess that Mr. 
Theodore F. Ismert be elected hon- 
orary member. Carried unanimously. 

Moved that a committee be ap- 
pointed to notify Mr. Ismert of his 
election. Carried. Committee  ap- 
pointed. C. J. Patterson, R. J. Clark. 

Suggestion by Roos that all meth- 
ods used by members be stamped as 
official methods of A. A. C. C. on 
their reports. 

Moved by MeLaren that officers of 
the association make up stamps in 
Kansas City for the above purpose 
and bill same to each member. Car- 
ried, 

Moved by Lawellin that a commit- 
tee of three be appointed to work 
methods for the determination of all 
soluble constituents of flour and re- 
port on same at our next meeting. 
‘rom this work official methods are 
to be compiled and adopted. Motion 


carried. Committee, S. J. Lawellin, 
H. E. Weaver, L. H. MeLaren. 

H. E. Weaver suggested that all 
visitors not coming up to the en- 
trance qualifications of the associa- 
tion be permitted to become associate 
members. 

It was suggested by Roos that sus- 
taining members and visitors become 
associate members. 

Moved by Weaver, as amendment 
to the constitution, that those male 
persons having five years experience 
in laboratory be admitted as associate 
members at a fee of $10 each. Their 
qualifications being determined by 
the executive committee. Such mem- 
bers are not to have any active part 
in the business meetings of the asso- 
ciation. Amendment carried unani- 
mously. 

Moved by Lawellin that executive 
committee be made the membership 
committee and that they carry on a 
campaign for new members in allied 
industries. 

The annual meeting adjourned. 


A VOLUMETRIC METHOD FOR THE DETERMINATION 


OF SUGARS IN 


This method is a combination of 
the gravimetric determination of 
sugars by Fehlings Solution and the 
Kendall’s method for the determina- 
tion of copper. 

Leach’s method may be used as a 
guide as to the amounts of sugar so- 
lution and materials to use for the 
determination. 

We used one gram of material 
(flour, ground wheat, ete.,) to 200 
ce, of water. Kept down bacterial ac- 
tion by a few drops of toluene. Fil- 
tered solution and determined the 
sugar by the method deseribed below: 

The sugar solution is brought to a 
boil and 20 ee. of Fehlings solution 
added. If the solution becomes color- 
less add 5 ee. portions of Fehlings 
until blue color is permanent. Filter 


FLOUR 


through prepared asbestos  gooch. 
Wash with distilled water until fil- 
trate is free from copper. Ascertain 
whether copper is present by use of 
NH,OH. Note: We used suetion 
pump in the filtering and washing. 

The copper is obtained either as 
the oxid or as metalic copper. Wheth- 
er obtained as oxid or metallie eop- 
per, it can be determined by this 
method. 

If obtained as metallic copper, it 
is dissolved with 10 to 15 ee. of a 50 
per cent HNO, solution into a 300 
ee. erlenmeyer flask. 

If obtained as oxid it is dissolved 
with 10 to 15 ee. of a 50 per cent 
HNO, solution into a 300 ee. erlen- 
meyer flask. 

Note: This acid added directly to 
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the gooch and washed thoroughly 
with distilled water. Wash until free 
from copper. This can be tested as in 
the above. 

The nitric acid solution thus ob- 
tained is treated with 5 ce. of Sodium 
Hypochlorite solution and well mix- 
ed. Let this mixture stand for at 
least two minutes and add 10 ee. of 
a 5 per cent phenol solution as quick- 
ly as possible. We used a_ pipette 
with the tip broken off so as to de- 
liver as quickly as possible. A 20 per 
cent solution of NaOH is then added 
until a very slight precipitate forms. 
Made slightly acid with acetie acid 
(50 per cent). Add 10 ec. of 30 per 
eent potassium iodide solution and 
about 2 ec. of soluble starch solution. 
Titrate with tenth normal solution of 
sodium thiosulphate. 

Note: In dissolving the copper in 
nitric acid, nitrous acid is formed. 
This nitrous acid must be removed. 
This can be done by treating with 
hypochlorite. Sodium hypochlorite 
plus nitrie acid react to form hydro- 
chlorie acid in the presence of  nit- 
rous acid. This HC1 in turn reaets 
with hypochlorous acid to form ehlo- 
rine. This chlorine is removed by the 
addition of the phenol solution to 
form chlorophenol; unless the phenol 
is added very quickly the chlorine 
will oxidize instead of entering the 
benzene ring and thus interfere with 
the determination of the copper. 
There should be no yellow fumes or 
odor of chlorine in the flask just be- 
fore solution is made alkaline. These 
fumes can be blown out of the flask. 
No less than 3 grams of KI should be 
used to each determination. 

SOLUTIONS REQUIRED. 

N/10 Sodium Thiosulphate Solu- 
tion. 

5 per cent Solution of Phenol. 

20 per cent Solution of Sodium 
Hydroxide. 

50 per cent Solution of Acetie Acid. 

30 per cent Solution of Potassium 
Iodide. 


Sodium Hypochlorite solution. 

Soluble Starch. 

Fehlings Solution. 

SopiumM HypocHLORITE SOLUTION. 

The sodium hypochlorite solution is 
made by boiling 112 grams of calcium 
hypochlorite with 100 grams of so- 
dium carbonate made up to about 
1200 ee. Boil for about half an hour. 
Filter 

Standardize by taking 5 ee. of the 
filtrate in 100 ce. of distilled water. 
Add_5ee. of 30 per cent KT solution, 
and a few ce. of hydrochloric aeid. 
Dilute and titrate with N/10 sodium 
thiosulphate. Adjust so that 5 ee. of 
hypochlorite equals 30 ec. of N/10 
thiosulphate. 

Two methods can be used in stand- 
ardizing a sodium thiosulphate solu- 
tion to determine its copper equiva- 
lent. 

A very good method is to use a 
known weight of pure metallie cop- 
per and using the above method for 
its determination. The more con- 
venient method of standardization is 
to obtain its copper equivalent by the 
use of acid potassium iodate. KIO,. 
HlO,. The normal solution of this 
acid iodate is equal to 1/12 of the 
molecular weight in grams, per liter. 
Dissolve 3.249 grams in one liter of 
distilled water. Take 10 ee. of the 
acid iodate to 150 ce. of water and 1 
ec. of HCl (dilute). Upon the ad- 
dition of KI solution iodine will be 
liberated. The weight of copper to 
which 20 ce. of this iodate is equiva- 
lent is accurately determined. Then 
the Thio-copper equivalent can be 
determined at any time.. for the io- 
date remains constant indefinitely. 


J. R. Wess. 


Attention, Members: The next 
Journal will be out in October. Have 
your papers, abstracts, notes, ete., in 
the hands of the Editor not later 
than the 15th of September. Let us 
have a paper from every member. 
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EXPERIMENT ON SUGGESTED METHOD FOR DETER- 
MINATION OF GLUTEN BY DISSOLVING IN ACETIC ACID 


I, 

Realizing the crude and unscien- 
tific prineiples involved in the ordin- 
ary methods of obtaining gluten from 
flour by the usual process of wash- 
ing, Marehadier and Goujon, two 
French chemists working in eol- 
laboration, suggested taking advant- 
age of the solubility of true gluten 
in strong acids and alkalies. 

In their experiments they consid- 
ered the proteins in general as the 
true glutens. Generally speaking 
only the ghadin and glutenin are 
classified as ‘the true glutens, the 
other proteins present being classi- 
fied as proteins. In the following 
paper only the ghadin and glutenin 
will be considered and spoken of as 
the true glutens. 

In making these experiments it 
was desired to prove or disprove two 
questions : 

1, Can a quantitative determina- 
tion of true glutens or total proteins 
he made by making use of their solu- 
hilities in coneentrated acids and al- 
kalies? 

2. Can the method be so perfect- 
ed as to be of any value in the daily 
routine control work as met with in 
the laboratories of flouring mills? 

IT. 

Glutenin and gliadin are generally 
spoken of as the insoluble proteins or 
true glutens. Gliadin is probably the 
sole alcohol soluble protein of wheat, 
though this has been in the past a 
point of controversy. 

Pure gliadin is very soluble in dis- 


tilled water forming opalescent so- 


lutions. Allen makes the statement 
that gliadin readily dissolves in very 
dilute acid or alkali but is precipi- 
tated unehanged on _ neutralization 
and is sparingly soluble in water con- 
taining salts. 

While the solubility of gliadin in 


70 per cent (by volume) alcohol is 
recognized, the glutenin has_ been 
generally determined heretofore by 
difference between the total proteins 
and the sum of the alcohol, water and 
salt soluble preteins. While this 
method is theoretically ecorreet and 
gives fair results, still it would be of 
advantage to be able to determine 
the glutenin directly, either with or 
without the gliadin. 

It is the gliadin-glutenin combina- 
tion, more than any other constitu- 
ents, that determines the quality of 
flour. A high pereentage of the sol- 
uble proteins, edestin, leucosin, and 
enzymes, is not desirable in flour 
while just the reverse is the ease 
with the insoluble proteins. The de- 
termination of either gliadin or glu- 
tenin alone is of uncertain value to 
the cereal chemist. Gluten is com- 
posed of gliadin and glutenin in ap- 
proximately equal quantities. It has 
been suggested that the ratio of glia- 
din to glutenin or to the total pro- 
tein of the flour influences the quali- 
ty of gluten and affords a measure 
of strength. While the last statement 
is disputed the separation of the in- 
soluble proteins and of the gliadin is 
till of importance. 

In judging a flour the cereal 
chemist must have enough values to 
iustify his drawing conclusions as to 
the value of the flour. Even with a 
complete analysis of a flour, exelu- 
sivley of separated proteins, it would 
hardly be safe to draw conclusions 
only in comparison with similar an- 
alyses on different flours. 

However, with a complete analysis 
of a flour, supplemented with results 
for separated proteins, the cereal 
chemists ean make a very aecurate 
estimate of the the value of the flour. 
With results for separated proteins 
two of three possible values must be 
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must be given and from these two the 
third can be ealeulated easily. The 
protein value of most significance is 
the total protein. Second, in the op- 
inion of the writer, comes the value 
or amount of true or insoluble pro- 
teins. Third is the amount of the 
soluble proteins. In the complete di- 
agnosis of a flour as generally prac- 
ticed, it has been the custom to deter- 
mine the total proteins and the sol- 
uble proteins. The soluble proteins 
having been determined by two an- 
alyses making three for the complete 
analysis. Then, also, the second most 
important factor has been caleulated. 
With the object of determining di- 
rectly the two most important factors 
and caleulating the least important 
this work has been undertaken. 
ITT. 

The centrifuge used in this work 
was a Babeock Official Milk Tester 
with trunion of four-bottle size. In- 
to each carrier was fitted a special 
made glass centrifuge tube of 100 ee. 
capacity. These tubes. were approxi- 
mately 14 em. in height and 31% em. 
in diameter. Centrifuge was run by 
hand power at near 75 R. P. M. 

The erystallizing dishes used were 
of glass, size 0, 3 em. in height and 
5 em. diameter, holding 50 ee. A 
more convenient form would be 5x5 
em. as this would prevent creeping of 
acetic acid while heating. 

The hot plate used was ordinary 
gas hot plate upon which was super- 
imposed a slab of asbestos approxi- 
mately “4 inch in thickness. 

After some experimenting March- 
adier and Goujon suggested the use 
of glacial acetie acid and this was the 
reagent used in all experiments. 

IV. 

The exaet procedure as outlined by 
Marchadier and Goujon is as follows: 
‘‘Put into a centrifuge glass one 
eram of flour and 10 ce. acetie acid, 
mix well with a glass rod, then cen- 
trifuge for about five minutes and 
deeant the clear gluten solution into 
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a crystatlizing dish 5 em. high (to 
prevent the creeping of the AcOH) ; 
repeat the operation with another 
portion of AcOH, unite the solutions 
and evaporate on a water bath. Fin- 
ally expose the residue to 100 degrees 
Centigrade in a drying oven. After 
cooling, weigh. The result times 190 
gives the % of gluten. 

Method No. 1. Into the eentrifuge 
tubes were placed one gram samples 
of flour to be tested. These were 
weighed on balance in weighing seoop 
and transferred by means of a brush 
to the tubes. To each tube 10 ce. of 
alacial acetic were added. By means 
of a glass stirring rod the samples 
were thoroughly stirred being care- 
ful to break up all lumps and to get 
a homogeneous mixture. The samples 
were then allowed to stand ten min- 
utes when they were again stirred 
and, after removing stirring rods, 
eentrifuged at 75 R. P. M. for five 
minutes. The clear solution was then 
decanted into a tared erystallvzing 
dish, another 10 ce. portion of acetic 
acid added and the operation repeat- 
ed. After the second centrifuging 
the second portion was decanted into 
the dish with the first. The erystal- 
lvzing dishes were then placed on hot 
plate which was kept just hot enough 
to cause gluten solution to simmer 
gently. Samples were watched close- 
ly near end of evaporation period and 
removed just before disappearance 
of liquid. Dishes were now placed 
in drying oven at 104 degrees Centi- 
erade and dried for one hour. <A 
longer period was tried on a few 
samples but apparently one hour was 
sufficient to remove all traces of the 
acetic acid. Samples were then plac- 
ed in dessieator, allowed to cool and 
weighed. Weight of residuein milli- 
grams is direct pereentage. 

Method No. 2. Method No. 2 was 
essentially the same as method No. 1 
except that three ten ce. portions of 
the acid were used. All other opera- 
tions were carried out exactly the 
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same as in the previous method. 

The original method as suggested 
by Marchadier and Goujon gave such 
divergent results that it was thought 
the time element could be a possible 
cause of this and the two latter meth- 
ods employed were intended to elim- 
inate this feature and also to stand- 
ardize each step in the determina- 
tion. Some experimental work was 
done to determine the time limit and 
while the results obtained are not 
given, the methods used eovered the 
main features discovered in this ex- 
perimental work. The two methods 
were used to give a comparison with 
different amounts of acid and to at- 
tempt to prove that only a certain 
percentage of flour or its constitu- 
ents is soluble in glacial acetie acid. 

The residues remaining after the 
extraction by acetic acid and decan- 
tation, were washed into an 800 ee. 
Kjeldahl flask, evaporated almost to 
dryness, 15 grams pulverized sodium 
sulphate and 20 ee. concentrated sul- 
phurie acid were added, and the pro- 
tein remaining determined by the 
Kjeldahl-Gunning method. 

After evaporation of the acetic at 
id from erystallizing dishes and sub- 
sequent weighing of the precipitate 
the residue was treated with 15 ee. 
concentrated sulphuric acid and al- 
lowed to stand over night. The resi- 
dues were then washed into an 800 
ce, Kjeldahl flask, using 1:1 sulphur- 
ie acid as a washing agent. 1.5 grams 
sodium sulphate were then added 
and the proteins determined by the 
Kjeldahl-Gunning method. These de- 


terminations were made as a check 
on the method under observation and 
as an indication of its efficiency. 

Four flours of various grades were 
used in the experiments so as to give 
as wide a range as possible. These 
flours were: No. 1, a long patent 
wheaten flour; No. 2, a straight 
wheaten flour; No. 3, a first clear 
grade wheaten flour, and No. 4, a 
patent rye flour. A complete analy- 
sis was made on each of these flours 
Which is given in Table No. 1. All 
flours were approximately of two 
weeks age and were thoroughly air 
dried. They were so chosen to avoid 
as much as possible any error made 
while weighing due to loss of moist 
ure. On several days during the ex- 
periments the moisture was taken on 
the flours and found to not vary be- 
yond the limits of experimental 
error. 

In the original method as outlined 
by Marehadier and Goujon it is ree- 
ommended to evaporate samples on 
the water bath. This would undoubt- 
edly give. a gluten of nearer white 
eolor but is very impracticable. The 
boiling point of glacial acetie acid is 
from 117 to 118 degrees Centigrade. 
After four hours rapid boiling on 
water bath samples did not appear 
to have lost by evaporation. Evapo- 
ration on hot plate must be conduet- 
ed under a good gas hood as the 
fumes given of are very strong and 
disagreeable and if many samples are 
being run there is some danger of 
slight acetic acid poisoning. 


Table No. 1. Complete Analyses of Flours. 


Sante IDOE: cos seks oes 
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Nite ee OR RI ngs es oes Sins 
NG Ce CU de 
Wet Gluten percent. 2.232 


Dry teen pee Cte ae 
\cidity per cont . Lactlo-......2. 202.6. 


Water Soluble Solids per cent.._..___...s_.._______ 6.46 6.07 


Ee eS Oe 1 2 3 4 
re ee 10.64 11.00 10.25 10.28 
ep ees 0.50 0.80 0.63 
cn pak bein 1.815 1.85 2.32 1.33 
on nen ETD 10.33 10.52 11.76 7.57 
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Water Soluble Protein per cent ._._____-__ ae oe 1.34 1.405 1.66 2.39 
Geli Soluble Protets. pari cent.«<... 03 1.995 1.795 2.43 2.75 
tare er ORE K 8 oe et ne it nei nein cone!) Oe 6.53 6.69 4.32 


Table .No. 2. Calculated Theoretical Proteins. Calculated from Analyses. 











ems Teer * 36 as ee tee ok ee 2 3 4 
Total Protein “per: CGRs ok IO 10.52 11.76 7.57 
: Non-Gluten Protein per cent ~---_---~- nol casincslteapetars, Sa 1.525 2.16 2.48 
Tree Aa er GOR S.W..e ke ec See 9.000 9.60 5.095 q 
Gliadin per cent~______- eet eae SAY NERS MOOS 3. 6.530 6.690 4.320 
Crantenn Ber COM 2.222. occas ssn, eee 2.470 2.910 0.775 
Edestin and Leucosih per cent. .....2..........._—. 1.34 1.405 1.660 2.390 
Amuao iF reteme Per Gent ooo i oe Se 0.385 0.120 0.500 0.090 
Table No. 3. Results of Acetic Acid Extraction. 
Method No. 1. 
Sample Number 1 2 3 4 
4 AS Aver- AS Aver- As Aver- AS Aver- 
i Wed. age Wed. age Wed. age Wed. age 
4 Trial No. 1 ec Bd Shi in aaa ee 10.69 11.56 13.07 7.93 
10.42 10.55 11.44 11.50 12.90 °12.98 7.3( 7.61 
i RRL NOLS os ee eae 11.30 12.81 7.80 
d ° 10:48 10.49 11.42 11.86 12.61 12.71 7.92 7.86 
; Pea NO. ooo eee eh oleae 11.34 12.90 7.70 ‘ 
4 10.52 10.61 11.60 11.47 12.80 12.85 7.84 ate { 
: Method No. 2 
é Sample Number 1 2 3 4 4 
: As Aver- AS Aver- As Aver- AS Aver- { 
f Wed. age Wed. age Wed. age Wed. age 
‘ etal 900: 2 ckees lode chcecaae 10.45 11.50 12.60 8.10 
' 10.76 10.40 11.49 11.49 12.70 12.65 8.02 8.06 
a Trial ONG; <2) 2.2... ee eG 11.62 12.65 8.10 
5 10.72 10.71 11.90 11.76 12.31 12.48 7.78 7.94 
5 ral Men 6: 2oss8 2 atc 11.40 12.80 7.70 
10.95 10.87 11.62 11.51 12.90 12.85 7.92 7.81 
: Table No. 4. Protein on Extracted Residues. i 
: Method No. 1. : 
i Sample Number ] 2 3 4 f 
Bi As Aver- AS Aver- As Aver- AS ~ Aver- 
3 Titr. age Titr. age Titr.- age Titr. age : 
é Jip ES on ee ie a 1.110 1.150 1.180 0.800 
Nitrogen... .....--..2.... LI 1.230 1.140 17445 1.490 1.165: 0.800 0.800 ; 
‘ Proerein = 5... 2. a eer 6.33 6.55 6.72 4.56 Le 
4 NER Toca eek a te ee 6.33 6.50 6.525 6.78 6.75 4.56 4.56 i 
8 Trial No. 2, Nitrogen____.__._ 1.120 1.148 1.220 0.770 
e 1.120 1.120 1.148 1.148 1.220 1.220 0.770 0.770 
3 eR ar i ee 6.54 6.95 1.38 
§ Nx6.7_._.....-..-.-...-. 6:88 638 654 ¢54 696 605 ° 488 - 466 ’ 
Rwiel ONO» See won sncudws! ee 1.148 £175 0.812 ' 
% Mitrawen ss 8 ok 1.720 2.120 1.348 1.:148 1.175 1.375 @812 0812 fe 
3 Protein____y_- ae 6.54 6.70 4.62 t 
i bk ee --. 686 636 654 6654. 670 - 6.76 ‘462. 462 i 
; Method No. 2. 3 


Sample Number 1 2 3 4 
As Aver- AS Aver- AS Aver- AS Aver- 





Titr. age Titr. age Titr. age  fTitr. age 
nn DO ee ae 1.162 1.245 0.867 
Nitrogen_.........-..<..- 3.205 1.206. 1.276 1.168 -1.245 4.146° 05867 0°86" 
PRON oS ee 6.62 7.10 4.95 i 
NBO. 0s acs janesnontn nde CEOs CBO 10:90. S66. “Tae 10 ~ aoe. ae é 
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PAGE Te OS Acctat Gn Sao a ee 1.110 1.130 1.220 0.860 
Doe eS ee Mee bret 1.110 1.110 1.130 1.130 1.220 1.220 0.860 0.860 
oe ee ee 6.33 6.45 6.95 4.90 
ttf Lae a eee NOR a Wie 6.33 6.33 6.45 6.45 6.95 6.95 4.90 4.90 
Tria] No. ee art EE TS Le 2 1.110 1.140 1.200 0.850 
; Witvesen..<.o. 0 1.110 1.110 1.140 1.140 1.200 1.200 0.850 0.850 
ly | Bee ee ees Se SE 6.27 6.50 6.84 4.85 
Ns (ee lS 6.27 6.27 6.50 6.50 6.84 6.84 4.85 4.85 


Table No. 5. Protein on Flour Residues. Averages Only. 


Method No. 1. 











Sample Number 1 2 3 4 
Trial No. 1, Nitrogen_...__.- 0.78 0.70 1.12 0.56 
Te Oxi st ee 4.44 3.99 6.37 aA7 
Triel. Noe, 2, Nitregen_._...... 0.79 0.71 1.09 0.58 
PED vn Weg a, 4.04 6.22 aa 
Trial No. 3, Nitregen.._—...... 0.79 0.705 1.13 0.55 
Sy ee Se ee ne 4.50 4.02 6.45 3.13 
Method No. 2. 
Sample Number : 1 2 3 { 
Trial No; |, Mitrogen—.......- 0.81 0.69 1.08 0.51 
PRE Koda Seiten euks 4.62 3.93 6.15 2.91 
[rial No. 2, Nitrogen... 0.80 0.72 1.10 0.52 
PRs See ia _ 4.56 4.10 6.27 2.96 
| Triat No... 3,. Nitrogen... .... 0.81 0.715 1.10 0.52 
; Nx6.7_i Brac sate e 4.62 4.07 6.27 2.96 
a Table No. 6. Comparison of Results. General. 
; Sample Number 1 2 3 4 
Dr I ah a od at i 10.52 11.76 7.57 
, a oe ee eee reas RS ee. 11.33 11.54 12.90 8.31 | 
£ Dry Gluten, per cent. ........__-..- 11.40 11.80 13.10 Pe 
2 Method No. 1. 
ween WED Wo os ee 11.50 12.98 7.61 
pete Wee. 2 So cau taut tee 11.36 12.71 7.86 
Trial No. 3 oo a ng ee. re 11.47 12.85 7.77 
Method No. 2. 
MT EEO) Se a Mite ere eee 10.40 11.49 12.65 8.06 
eee ING: Se ye iN eee es 10.71 11.76 12.48 7.94 
(ip SS ey, a nner see TY, 1153 12.85 7.81 
Averamer ix fesgults ..322..00645.5.26 10.605 11.515 12.903 7.84 
; Table No. 7. Comparison of Results. 
; 
F Proteins of Extracted Residues. 
Sample Number l 2 3 4 
Method No. 1. 
ati NO. 1 ic: . ee 6.33 6.525 6.75 4.56 
PR EEE. PRN GI sag nth cs aie se deloen anal 6-54 6.95 4.38 
Te NOs. Or cate cca cee 6.38 6.54 6.70 4.62 
Method No. 2. 
By. Pree 6.30 6.66 7.10 4.95 
: Treat Ne..2 ...... p EAN 6.33 6.45 6.95 4.91) 
: ataE NG; ~3. 2 ES nitty 6.50 6.84 1.85 
4 Average: six trial... 6.2... 2. “Sa 6.535 6.881 4.71 
Gliadin eee ere _ 5.58 6.53 6.69 £32 
In comparing the tabulated results This was more noticeable in the pre- 
it will be seen that there is undoubt- liminary work where the amounts of 
edly a quantitative separation of the acid and time of extraction was vari- 
constituents of the flour. Also that ed more than in the work on this 
any amount of acid seems to dissolve paper. Quoting further from the ar- 
about the same,amount of the flour. ticle of Marchadier and Goujon, they 
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make the statement that ‘*Compara- 
tive experiments en the same sample 
by different operatovs, and inelud- 
ing the old method, shew deviations 
of only 0.2 per eent in the resulis of 
the proposed method. Determination 
of the nitrogen in the flours employ- 
ed and caleulating gluten as 6.25xN, 
gives results about 1 per cent too 
high, due to the presence of about 1 
per cent of other nitrogenous, non- 
glutinous substanees, i. e., leucosine 
and edestine.’’ 

In several instances in the experi- 
ments results were obtained that 
varied much more than this amount, 
but many checked even closer, and 
from observations it could be said 
that careful standardized work will 
give quite close checks. In the patent 
wheaten and in the rye flour the re- 
sults obtained by the acetie acid ex- 
traction seem to check closer with the 
protein as ealeulated by the formula 
Nx5.7 than to the gluten as ealculat- 
ed by the formula Nx6.25. In the 
straight and clear grade flours just 
the reverse is the ease. 

Of more striking similarity is the 
comparison of the results obtained by 
the determination of the protein on 
the extracted residue to the results 
obtained for gliadin by the alcohol 
solubility method. There is much less 
variation in these results than in 
those where the total residue is 
weighed and ealeulated to percent- 
age. The figures as given in Table 
No. 7 show the reverse of the results 
shown in Table No. 6, or that the 
percentages for the patent wheaten 
and rye flours are too high, while 
those of the other grades are too low. 

The similarity of the results for 
gliadin and those of the protein in 
the extracted residues has given an 
impetus and curiosity for further ex- 
periments. In these experiments it 
will be under the assumption that 
there is a certain definite quantita- 
tive separation of the proteins of 
flour when extracted by glacial acetic 
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acid and that by this method only the 
gliadin is removed from the flour. 
An attempt will be made to prove by 
experiment and chemical tests that 
the protein extracted is gliadin or 
some protein or class of proteins. It 
will be attempted to isolate these and 
classify them by definite tests. This 
assumption may be far from correct, 
but the facet that there is a similarity 
between the results as obtained war- 
rant further experiment on the sub- 
ject and as the Kjeldahl determina- 
tions have almost positively proven 
that the method as suggested is prac- 
tically worthless, further experiments 
on the assumption of Marchadier and 
Goujon would hardly be of any 
value. 

First suggestion to be made under 
precautions is to standardize all op- 
erations. When centrifuging 
samples the stirring rods should be 
removed as they hinder when de- 
canting and often cause breakage of 
tubes. In decanting eare should be 
taken to prevent part of sample 
washing into crystallizing dishes and 
also to prevent loss of acid by creep. 
ing. Deecantation should be made 
very slowly and earefully, with end 
of tube well into dish. When adding 
acid to tubes, pour it down the side 
of the tube and have tube rotating in 
the hand. This is the best method for 
washing down sides of the tubes. 

During the evaporation samples 
should only simmer, as hot acetic 
acid will creep up over the sides of 
the dishes. Samples should always 
be removed from the hot plate and 
plaeed in drying oven just before dis- 
appearance of the liquid, as the resi- 
dues char very easily. Close wateh- 
ing is very essential as evaporation 
nears: an end, : 

The colors of the residues obtained 
in this way are not as would be ex- 
pected. They vary from a verv light 
opalescent brown in the patents to an 
opaque brown in the lower grades of 
flour. By avoiding a too rapid evap- 
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oration and stopping the operation 
soon enough the colors may be ob- 
tained ni very light shades of brown 
that vary closely to the yellow natur- 
| color of glutens. 

The color graduation appears to be 

fairly effective method of deter- 
nining the grade of flours. By run- 
ning a flour by this method, with 
‘lours of known grades, its grade can 
he quite accurately established when 
all operations are carefully standard- 
ized. It appears to be a better indi- 
cation of the pereentage extraction 
of the flour than any other method, 
as it gives in colors what is sometimes 
misleading in percentages as express- 
ed in the ordinary analyscs of flours. 
\Vith eareful work the gluten ob- 
ained in this way has much the same 
color, with the differences in grades, 
aus With the color obtained by wash- 
ing and when the gluten is still wet. 
Ilowever, this method gives a more 
constant value in color than ean be 
obtained where the gluten is washed 
as the washing method eannot be 
staandardized to the fine point that 
this method reaches. 

VI. 

The accuracy of the method as a 
means of determining gluten seems 
io be well disproven. All analyses 
icnd to indieate that it is not a sepa- 
ration of the total proteins, true glu- 
ichs, or a pure gluten in any form. 
The Kjeldahl determinations on. the 
residues extracted by the aecetie acid 
lairly well show that the residue is 
hot a pure gluten or protein as in no 
iistanee it was possible to get a suf- 
ficient percentage of nitrogen that 
would make the equivalent of protein 
supposedly preseut. 

By determining the protein on the 
residue extracted by the acetie acid 

pereentage should be obtained that 
would be sufficient to cheek some- 
Where near the total protein as run 
on the original flour, or at least to 
cheek with the results as obtained by 
the direet weighing of the residue 


which, according to the assumption 
of Marchadier and Goujon was a 
true pure-protein. Then the analyses 
of the residues left after the extrac- 
tion by the acetic acid show very 
plainly that not all of the proteins 
had been removed. 

However there seems to be a very 
distinct quantitative separation made 
by the acetic acid and this percent- 
age varies but little whether 20 or 30 
ec. of the acid are used. In the ex- 
perimental work done in the first ex- 
periments it was proven that the time 
element entered in so little that the 
time given the acid in both of the 
methods tested was sufficient to dis- 
solve all of the material that would 
be dissolved by the acid. All condi- 
tions were not tested, as for instance, 
allowing the digestion to take place 
for long periods of time but the work 
done will show that the assumption 
that only true proteins are extracted 
by acetic acid cannot be adhered to 
longer. 

But there does seem to. be also a 
quantitative separation of the pro- 


teins. There has not been time to 
separate and identify by chemical 
tests the proteins removed bx 


the acetie acid but comparing results 
and drawing conelusions from them 
it would appear that the protein dis- 
solved by the acid was either gliadin 
alone or a combination of the gliadin 
and amino acids. Many of the results 
indicate that this would be only the 


gliadin while others show that the 
percentage of gliadin obtained by 
the usual aleohel extraction is less 


than the quantity obtained by the 
acid extraction. Further proof that 
there is a distinet separation of the 


proteins by the acid is that the 
amount extracted by the various 
amounts of acid does not vary as 


much as the other results. This would 
tend to indieate that only a certain 
protein or proteins can be removed 
by the acid and that even the smaller 
amount of acid used is sufficient to 
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remove all of these protein or pro- 
teins present. 

The method is of no value as a rou- 
tine feature both on account of the 
time necessary to make a determina- 
tion and the disagreeableness of the 
method. If it can be proven that a 
protein or group of proteins are ex- 
tracted by the acid, then-the method 
becomes of importance in_ special 
flour analysis for the separation of 
the proteins. P 

It is certain that the method is ac- 
eurate when properly handled and 
standardized. But to what use this 
accuracy can be put has not been de- 
termined. Further experiments will 
be conducted to further prove the as- 
sertions made as to accuracy and 
quantative value and an effort will 
also be made to identify and classify 
the protein extracted. 

VIL. 

In suggesting methods it is un- 
doubtedly safe in saying that method 
No. 1 as outlined is sufficient for the 
total extraction of both the soluble 
part of the flour and also for the 
protein extracted. This method is 
shorter than Method No. 2 and ean 
be easily gotten out in the course of 
the days work. Would suggest no 
variation of this method as given. 

It would no doubt be of advantage 
to have a centrifuge run by an elee- 
trical motor so that the operations 
could be further controlled and the 
centrifuge run at the same speed, 
though this does not seem to cause 
the variation of the results as much 
as the evaporation of the acid. For 
the evaporation and drying of the 
sample it would be well to use a 
water bath oven with jacket filled 
with a higher boiling liquid than 
water. No doubt toluene would do 
very well, as this is used to quite an 
extent in ovens for moisture tests. 
The toluene is generally mixed with 
enough water to bring the boiling 
point down to the required degree. 
Several other liquids could be used 


that would have no corrosive effect 
on the jacket of the oven and would 
be cheap enough to permit of thei 
use. In ease any of these liquids ar 
used the water bath should be eon 
nected to a reflux condenser so that 
none of the liquid would be lost and 
then the same amount of the reagent 
could be maintained in the jacket. 
VIII. 

A suggested method for the sepa 
ration of gluten from flour by ex 
traction with glacial acetic acid has 
been tested. 

The work done and experiments 
performed have conclusively show) 
that the method is inaccurate as it 
will not separate the total protein o1 
glutens from flour and will not ex 
tract a pure protein or gluten. 

The method has been shown to b 
of no value to the routine work of 
cereal laboratories on account of its 
disagreeableness, lengthy and tedious 
procedure and inaceuraey. 

The results obtained would tend to 
indicate that a quantitative separa 
tion of the proteins of flour can be 
made by extracting with glacial ace 
tie acid. 

The accuracy of the quantitativ 
separation of the proteins has bee 
fairly well established, but no at 
tempt has been made to isolate o 
identify the proteins so separated 
Any assumptions made during the 
course of the work are only on the rm 
sults as stated and are intended for 
further study and not as bearing 01 
the subject matter as submitted. 

Some of the proposed procedure 
has been proven to be impractiecabl: 
and where possible new methods 
have been suggested. 

S. J. LAWELLIN, 

The Association of Official Agi 
cultural Chemists have just publis! 
ed for distribution‘*:The Official and 
Tentative Methods of Analysis of the 
Association of Official Agriculture! 
Chemists.’’? Revised to Nov. 1, 191! 
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CALCULATION OF B. T. U. 
OF COAL FROM AP- 
PROXIMATE ANALYSIS 


Goutal, who gives the carbon a fix- 
ed value and considers the heat value 
of the volatile matter a funetion of 
its pereentage referred to combus- 
tible, has evolved the following for- 
mula : 

B. T. U. = 14,760 C plus AV in 
which C = percentage of fixed ear- 
hon in coal; A = variable depending 
on ratio R of volatile matter to eom- 
bustible; V = percentage of volatile 
matter in coal. 

The value A corresponding to R 
for several values of V and C are 
given in the following table: 


V 
nt = _ — A 
V plus C 

]) ees Ree SU eee Se ee 
A) Sno MeN PE: PRL OP i ener ys eer pean | 23,400 
Ath ae ede cha eee ee 21,060 
BU? - aad saeee hc alg Guy cab ee eat ed 19,620 
BOS clatset eos aacatecouai ee Saeeat on __ 18,540 
SO a ce eg ee a 
FON Michas ee eee a A sy 16,920 
Lt eet EN eee a, See ee ee oe 15,300 
ee ee ee ge ee ee 14,400 


Applying this formula to the same 
coal as in the preceding example, C 
58, V = 32; therefore 
‘ ») 
) 


On 


R a s S= GH: 
.O8 plus .32 
hence A 16,920, and the B. T. U. 
per pound of coal is: 14,760 times .58 
plus 16,920 times .82 = 13,975. 
Have checked with a Parr’s Cal- 
orimeter and found it to be 200 — 
300 B. 'T. U. less in every case, which 
is close enough for most purposes. 
M. E. ScuHvuurz. 
iakieasiaee t 


The Association of Operative Mil- 
lers is compiling some important 
data reearding tempering. milling 
and analvsis of the 1920 wheat crop. 
The official methods of the Ameri- 
ean Ascociation of Cereal Chemists 
will be used in all analvtieal work. 


~] 


ABSTRACTS 


“‘New Bread Making Method,’’ 

A patented process assigned to 
Ward Baking Co., New York, con- 
sists in adding to yeast, flour and 
other ingredients of the dough batch, 
yeast saving and dough maturing 
salts, together with a product con- 
taining diastic and proteolytie en- 
zymes produced by the action of a 
fungus upon earbohydrate and pro- 
tein substances. 


‘* Standardization 

Stuffs.’’ 

Paper with the above title present- 
ed by Dr. Anthony MeGill, Chief 
Analyst of the Department of Health 
of Canada, before the 36th annual 
convention of the Association of Ag- 


of Feeding 


ricultural Chemists at Washington, 
D. C., November, 1919. Advoeates 


legal, fixed, minimum values of feed 
constituents and that feeds be sold 
without specifie individual guaran- 
tee. 

Bureau of Crop Estimates an- 
nounces that the weight per measur- 
ed bushel of 1919 crop wheat is 56.3 
pounds compared to 58.8 pounds for 
the 1918 erop and 58.2 pounds for 
the ten year average. 


‘Buttermilk Bread.’’ 
With the discovery of condensing 
buttermilk to an ice cream consist- 
eney, eight to ten pounds of which 
added to each barrel of flour is said 
to inerease palability and to greatly 
inerease food value—Modern Miller, 
Sept. 6, 1919. p. 40. 
‘*Baking Qualities of 
From 1919 Wheat.’’ 
Spring Wheat Flour discussed by 
Chas. H. Briggs. 
Red Winter Wheat 
ed by L. M. Thomas. 
Hard Winter Wheat Flour diseuss- 
ed by A. W. Estabrook.—Northwest- 
ern Miller, Nov. 26, 1919. p. 954. 
‘“Bran as Human Food.’’ 
Remarks on investigations of U. S. 


Flour Made 


Flour discuss- 


y 
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D. A. regarding digestibility. of bran, 
by Harry Snyder.—Northwestern 
Miller, Sept. 10, T1919. p. 1107. 
‘*Wheat at Its Best.’’ 

Results of investigations by K. S. 
A. C. Wheat cut in prime condition 
has more moisture and less ash than 
wheat cut either under ripe or over 
ripe. More dry and wet gluten in 
wheat cut under ripe. Gluten from 
wheat cut in prime was gray, yellow 
and harder than is best. Gluten from 
over ripe wheat was darker and 
harder, while gluten from under ripe 
was yellow and_ softer—American 
Miller, Sept. 1, 1919. p. 826. 
“Single Deflection Method of Weigh- 
__ing.’’ 

Paul H. M.-P. Brinton, J., Am. 
Chem. Soe., 41, 1151-55 (1919). This 
is a method for eliminating much of 
the tediousness and time when many 
routine weighings are made. The 
method is as follows: 

‘“The balance is given a permanent 
overload on the left arm by serewing 
the adjusting nut on the end of the 
beam until when the beam and pans 
are released the pointer will swing 
out from 3 to 7 scale divisions to the 
right. The pan arrests must be so 
adjusted that there is no lateral vi- 
bration of the pans when released. 
Before determining the zero point 
the stability of the pans is assured 
by moving the pan arrest button in 
and out a few times. The beam is 
then freed and the pans are next re- 
leased by a gentle, steady motion. 
The pointer will swing out to the 
right, and the turning point of this 
single exeursion is taken as the zero 
point. To obtain the weight of any 
object it is only necessary to add 
weights until the pointer is caused to 
swing out to the same point on the 
ivory scale. The convenience and 
rapidity of the method were immedi- 
ately apparent, but grave doubis 
were entertained as to its practic- 
ability until confidence was estab- 


lished by eritical investigation.’ 

The author follows with a discus 
sion of the Constaney of Deflection, 
Behavior with Various Loads, Pre 
cautions and Limitations. He also 
gives in detail the method for testing 
the accuracy ef the balances under 
conditions of usage. 

The method is especially applicable 
to the weighings made in the routine 
work of the cereal laboratory where 
many weighings are made that 
should be made with the greatest 
rapidity and eare. It is suggested 
that, for the work of the cereal lab- 
oratory where weighings are general- 
ly made with a definite weight of 
sample, the permanent overload be 
placed on the right arm of the scale. 
The advisability of this will be 
at onee seen, as where the definite 
weight of sample is taken the weights 
are all placed on the seale pan and 
the material being weighed is added 
until the correct amount has been 
placed on the seale. 


‘Influence of Electrolytes Upon the 

Viscosity of Dough.’’ 

L. J. Henderson, W. O. Fenn and 
K. J. Cohn (Jour. Gen. Physidl., 1. 
1919, No. 4, pp. 387-397; abs. in E. 
S. R., 41, p. 169.) 

The effect of H-ion concentration 
and of salts upon the viscosity of 
dough was determined by measuring 
the resistance of a definite amount of 
dough to stirring when packed in a 
torsion viscometer. It was found that 
with variation in H-ion concentra- 
tion viscosity passes through a mini- 
mum a little on the acid side of pH5. 
The addition of a small amount of 
salt to dough diminished viscosity, 
while as the concentration of the salt 
inereased there was commonly a lat- 
er rise in viscosity. Of the salts studi- 
ed, the sulphates of sodium and mag- 
nesium had the most marked effect. 
The influence of salts upon viscosity 
was found to vary with the H-ion 
concentration. At a more acid range 
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of reaction sodium chloride depress- 
ed the viscosity greatly, while ceal- 
cium chloride lowered the viscosity 
in a less acid range. 

The results are thought to indi- 
cate that in bread making the action 
of acids, bases and salts, perhaps 


SOME NITROGEN 


In making nitrogen determina- 
tions it is considered necessary -that 
sufficient quantity of standard acid 
he used to neutralize all ammonia 
which distills and leaves the acid in 
excess. It often happens that the 
substance under examination con- 
tains more nitrogen than is expected 
and the distillate be alkaline. In 
order to throw light upon the aceu- 
racy of such conditions the following 
determinations were made: 

The selected sample was a straight 
vrade flour, kept in a Mason jar with 


CC of N/10 CC. of N/10 CC. of N/10 


with the exception of potassium bro- 
mate, is favorable chiefly through 
the effect upon viscosity, and that 
any influence upon the activity of 
yeast is apparently a matter of sec- 
ondary importance.’”’ 

E. S. R., 41, p. 169. 


DETERMINATIONS 


screw top and it is believed that any 
variation due to moisture was avoid- 
ed. The determinations were made 
on 1 gram according to the official 
Kjeldahl Method, A. O. A. C. bullet- 
in 107 (revised) except that 250 ce. 
water used in diluting acid, and the 
ammonia distilled into 100 ¢e. of dis- 
tilled water plus the amount of 
standard acid shown. 190 to-200 ce. 
were distilled in from 30 to 33 min- 
utes and the temperature Of all dis- 
tillates between 32 degrees and 34 
degrees C. 


Total. CC 


Number of 2 SOt’to H2 SOi to Na OH’ to of N/ld Hg «= Protein Percentage 
tions Catch Dis- Neutralize Neutralize so4 Used (N x 5.7) Error 
tillate Distillate Distillate 
Bas SER ei oe ets + © Rt, | | Max. 64 
5. 20. 0 4.4 15.6 | 12.45 Av. none 
| | Min. 64 
| | | | Max. 64 
5. 15. 0.7 0 15.7 | 12.53 Av. 64 
| Min. none 
| | | | | Max. none 
5. 10 5.55 0 15.55 43:42- | “Av. 32 
| | | | Min. 64 
| | | | Max. none 
5. | 5. | 10.55 0 15.55 | 12.41 | Av. 32 
| Min. .64 
| | | } | Max. none 
10. | 0 | 15.4 | 0 | 15.4 12.29 | Av. 1.28 
| | | | Min. 2.56 











The average of each set is shown lation to this average. 


and the percentage error is caleulat- 


It is thought that under these con- 


ed from the average of the first five, ditions all ammonia need not neces- 
which contained an excess of acid in sarily be neutralized during distilla- 
the distillate. The highest and lowest tion in order that the determinations 
figures of each set were calculated as be accurate. 


maximum and minimum errors in re- 


DEAN YOHE. 


ELECTRIFIED SEEDS 


During the 1918 harvest in Great 
Britian some remarkable results were 


obtained from ‘‘electrified seeds.’ H. 
E. Fry, an electrical engineer in 
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Dorset, England, has developed a 
process of stimulating seeds so that 
they yield healthier and more pro- 
lific crops. The process consists of 
soaking the seeds in a solution of 
common salt, sending a current of 
electricity through the solution, and 
subsequently drying the seeds. 

Trials have been made with electri- 
fied wheat, barley and oats in com- 
parison with non-electrified seeds 
from the same sack and sown on ad- 
joining ground. The electrified seeds 
threw up more straws which were so 
much stronger than the normal that 
they withstood storms that laid the 
non-electrified harvest low. 

The gain in yield per acre varied 
in different parts of the country 
from nearly 5 to nearly 20 bushels 
per acre for oats, and from about 5 
to 7 bushels for wheat. Barley show- 
ed an inerease of 16 bushels in an- 
other recorded Twenty-seven 
farmers in South Devon realized an 
average gain of 4 pounds, 13 shill- 
ings after deducting the cost of treat- 
ment, which is only a few shillings 
per sack. 

Thus the latest British contribu- 
tion to the promising science of elee- 
tro-culture is being investigated by 
the sub-committee of the Board of 
Agriculture of Great Britian which 
is making a scientific study of the in- 
fluence of electricity on plant life.— 
Manitoba Free Press, in Northwest- 
ern Miller, Mareh 12, 1919. 


CORRECTION 


In the article on The Auto Diges- 
tion of Yeast, July number, 1919, 
this Journal, it was stated in the con- 
clusion and elsewhere in the art cle 
that when yeast is digested with 
water at a temperature of 40 degrees 
C. for twenty-four hours, 81 per cent 
of its total nitrogen will be liberated 
from the cell. It should read when 
yeast is digested with water contain- 
ing chloroform at a temperature of 


Case. 
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40 degrees C. for twenty-four hours, 
81 per cent of its nitrogen will be lib- 
erated. While chloroform was men- 
tioned in the method given in the ar- 
ticle it should have been mentioned 
again in the summary, as without the 
ase ofchloroform the digestion would 
have progressed very slowly. 

It is evident that autolysis begins 
as soon as the cell is dead and the 
enzymatic activity has been preserv- 
ed, this being the case when antisep- 
tics such as chloroform, toluene, ete., 
are used. P. Vansteenberge (Ann. 
inst. Pasteur 31, 601-30, 1919), states 
that immediately after the death of 
the yeast cell it loses its cell fluid and 
becomes much smaller. 

Mr. R. E. Lee, of the Fleischmann 
Co., has stated it would take several 
weeks to acomplish the same _result 


as above stated without the use of 
chloroform. 
The writer wishes to thank Dr. 


Lee for this suggestion, as it is a very 
important one. 
A. R. SASSE. 


ARE TONGS TOO SHORT? 
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The accompanying sketch shows 
how an ordinary pair of crucible 


tongs may be made long enough to 
work with small crucibles around a 
muffle furnace without having them 
too heavy and cumbersome. 

The method employed is to eut the 
handles of the tongs near, the finger 
loops and solder on a sleeve to give 
the desired length. This gives a mini- 
mum of weight and any desired 
length. 

O. W. Harper. 
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Standard Apparatus, 





Chemicals and Supplies 


FOR 


Flour Testing 
Laboratories 


PYREX GLASSWARE: 

COORS PORCELAIN: 

J. T. BAKER’S, BAKER & ADAMSON’S, MERCK’S 
CHEMICALS: 

CHRISTIAN BECKER CHEMICAL BALANCES: 

“DESCO” Heat Resisting Rubber Stoppers found to be superior 


to any other stopper on the market for such tests as the moist- 
ure test. 











Special composition cork stoppers, carrying our “DESCO” trade- 
mark. This cork is not effected by ether. 


“DESCO” pure gum tubing has been developed through exacting 
tests in flour laboratories. 


“DESCO” brand petroleum ether is recommended for fat extrac- 
tions. 


Your trial of the specialties named will convince you that our 
claim for their superior quality is based on facts. 


Your inquiries and orders will be executed in a prompt and reli- 
able manner. 


DEEGAN SUPPLY CO. 


116-122 West Illinois St. 


CHICAGO, ILLINOIS 


509 Kemper Building, 
Kansas City, Missouri. 
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THE BUCK MIXER 


for Flour Mill Laboratories 


Price, $45.00 f. o. b. Enter- 
prise, Kansas 


Lift the blade and the dough 
remains in the pan. Can use 
individual pans for each 
dough. Easy to clean. Mixes 
in from three to five min- 
utes. Takes small or large 
dough without adjustment. 
Rugged in construction. 
Equipped _ with tight and 
loose pulleys for power at- 
tachment or with hand crank 
in addition on request. Ship- 
ped anywhere on approval. 


For sale by 


J.B. Ehrsam& Sons Mfg. Co, 








Enterprise, Kansas 








THE 


HOWARD 


Wheat and Flour 
Testing Laboratory 


Established 1886, our experi- 
ence of more than thirty years 
is at your service. 
Most leading mills require the 
Howard service. 
If in trouble, consult us; to 
keep out of trouble, use our 
tests. 
Correct methods, accurate ap- 
pliances, expert technicians, 
Briggs’ volumometer and other 
special apparatus made _ to 
order. 

12-22 Old Colony Bldg., 
Minneapolis, Minn., U. S. A. 








The 
Fort Worth 


Laboratories 


Consulting, Analytical Chemists 


and Chemical Engineers 





GRAIN, FLOUR, FUEL, WATER, 
ETC., PROMPTLY TESTED 





F. B. Porter, B. S., Ch. E., Pres. 

R. H. Fash, B. S., Vice Pres. 

Earl F. Olmstead, A. M., Cereal 
Chemist 


823!, Monroe St., 


Fort Worth, Texas 
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De Khotinsky Drying Ovens 


ELECTRICALLY HEATED AND REGULATED 
TRIPLE WALLED 
WITH 


Bimetallic Thermo-Regulator and New System 
of Ventilation 























No. 9830 





UNIFORMITY—Less than a degree of difference between top and bottom 
shelves as compared with from 12 to 20 degrees in other makes. 

CONSTANT REGULATION—Charts made with a recording thermometer show 
less than a degree of variaticn from the temperature at which set, 
through periods extending over twenty-four hours. 

FREEDOM FROM ATTENTION—No relay to stick; no mercury surface to 
clean. 

CONVENIENCE—An inner glass door to observe contents without cooling. 

ECONOM Y—Thorough insulation with three walls enclosing an inner air space 
and an outer space packed with the best commercial insulator, con- 
serving the heat and reducing current consumption. 

WIDE RANGE OF TEMPERATURE—A three-point switch permits heating 
units to be added as needed to change the temperature. 


Inside dimensions, inches... --105gx7x6% 14%x12x11% 19%x17x14 
Shelf space, square inches i 91 282 476 
No. 9830. For 110 volts A. C. or D. C. $100.00 140.00 200.00 
No. 9831. For 220 volts A. C. or D. C. $102.50 142.50 202.50 


For Full Description Send for Bulletin No. 61CC 


CENTRAL SCIENTIFIC COMPANY 


460 East Ohio Street 
CHICAGO U. S. A. 























il “ 
Hu A 





























reas Baking Oven, Small Size 


Freas Baking Ovens 


Electrically Heated, Automatically Controlled 

Of the same durable attractive construction as the 
regular Freas ovens. Adapted for maintaining the regular 
baking temperature of 205°C. Small door permits single 
loaves to be inserted or removed without much cooling of 
oven. Two sizes. 

50 inches wide by 18 inches deep by 16 inches high. 

25 inches wide by 18 inches deep by 16 inches high. 


Write for more detailed information. 


FIMER & AMEND 


FOUNDED 1851 


Third Ave., 18th to 19th St. Pittsburgh Office 
New York City 2011 Jenkins Areade 























WE OFFER 


Despatch Electric Oven 


16 x 7 x 8 — 220 voit______- 


210. Inside dimensions, 


Despatch Electric Oven No. 250. Two compartments. In- 
side dimensions of each compartment, 20 x 16 x 18 — 110 


WOOO 6° o ccna 


Despatch Electric Oven No. 255. Three compartments. 
Inside dimensions of each compartment, 14 x 9 x 20 — 110 


Ce, Siler ee aera ann ee RA, ad 


Fae Oe en ei ceed $197.00 


Subject to prior sale 


PALO COMPANY 


LABORATORY APPARATUS AND CHEMICALS 


90-94 Maiden Lane 


New York City 

















Kansas City 
Laboratory Supply 
Company 


123 West 8th St. 
KANSAS CITY, MO. 


REAGENT CHEMICALS 
BALANCES 
OVENS 
FURNACES 
GLASSW ARE 
PORCELAINWARE 





A.W. ESTABROOK 


Cereal 
Chemist 


710 Wyandotte St., 


KANSAS CITY, MO. 
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We carry a very large and complete stock of labora- 
tory apparatus far the milling laboratory. We are pre- 
pared to make special apparatus in our own manufactur- 
ing department and our engineers are at your service for 
consultation regarding special or new apparatus, without 


charge. 


Lists of apparatus needed for complete milling labora- 
tory furnished upon application, 


Catalog sent on re quest, 


KE. H. SARGENT & CO. 
Dealers in Laboratory Supplies 
155-165 East Superior St., 


Ch icago, Ill 





THE JOURNAL OF THE AMERICAN ASSOCIATION 
OF CEREAL CHEMISTS 
Reaches over 700 millers and chemists. Does your sales 
appeal enter this field? 
For advertising space, rates, particulars, address 


S.J. Lawellin, Advertising Manager, Box 82, 
New Ulm, Minnesota 





FOR SALE 


Four-compartment Moisture Tester. Almost new (has only 
heen used as sample.) Price $45.00, without glassware or 


accessories, 

SCIENTIFIC UTILITIES CoO., INC. 
Manufacturers of Laboratory Apparatus and Supplies, 
Glassware and Metal Apparatus, Thermometers, ete. 
18 Fast 16th St., New York City 























Superior 


Con- 


struction 





PERUUUEUEREGEEERED Bee 
PEETURTUNDADES GEER 


No. 8A Analytical 
beam 


Balan 
10 


Capacity 


instrument for y 


constructed. 
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Weighing in Analytic 
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Accurcay 
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achment, the standard short 


the most perfect balance 


gram Sensitiveness 1/20 


msg. 


mous Chainomatic Analytical Balances. 


i) Chemistry completely revolutionized. 
Chemists and 


justrial Kueational 


Workers 


Send for A4 Catalog 


GHRISTIAN BECKER, ING. 


Main Office 
Factory- 
Branch-_-_-_.- 
Branch. <2. 


CHAINOMATIC 


92 Reade Street, New York City 
147-153 Eishth Street, Jersey City, N. J. 
California Street, San Francisco, Cal. 


___31 West Lake Street, Chicago, III. 
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The Mill Laboratory 


should be so equipped as to enable the chemist to perform 
with accuracy and precision, all the operations required to 
determine positive values. 


The Wolf Experimental Mill 


has proven its value and met every requirement of the most 
exgeting chemist. Its rugged construction, accessibility of all 
pais, easily and quickly regulated, and the fact that the real 
Iter enables the chemist to make any separation with the 
~ “Yeast. handling of the stock are distinct advantages. 
~The Wolfe Experimental Mill is built in three styles and handles 
“pile aSses of wheat; smooth, easy running, and quiet. A wel- 
come e pment for the busy chemist. 
We w gladly send Bulleiin 111-N to any miller or cereal 
chemist. ~* ” 


THE -WOLF COMPANY 


CHAMBERSBURG, PA. 











H. O. S. & P. Co.—54233 





